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Solutions of test questions Maximum points: 40 

1.) The table expresses the voltage dependence of power of an ohmic resistance. The value 
of the resistor does not change. Fill in the table.  

U (V) 1 2 4 8 16  

P (W) 0.125 0.5 2 8 32 4 points 

2.) Define the direct current resistance at a temperature of T1’ = 20 °C of a coil of R1 = 10 Ω 
at a temperature of  T2 = 60 °C. The temperature coefficient: α = 0.004 °C-1.   

( )[ ] ( ) Ω=⎥⎦
⎤

⎢⎣
⎡ °−°⋅

°
+⋅Ω=−⋅+⋅= 6.1120601004.01101 1

'
212 CC

C
TTRR α  3 points 

3.) In the case of being charged with constant current, define the voltage of a capacitor after 
full discharge at time t = 60 s elapsed from the beginning of charging. Data: C = 2 µF,  
I = 1 µA.  

V30
F2

s60A1
C

tI
C
QU =

μ
⋅μ

=
⋅

==  3 points 

4.) The table expresses the frequency dependence of a current of inductivity. The effective 
value of the voltage does not change. Fill in the table.  

f (Hz) 100 200 400 800 1600  

I (mA) 240 120 60 30 15 4 points 

5.)  Define the momentary value of Ueff = 1 V, f = 1 kHz sinusoidal alternating voltage at  
t = 100 µs that elapsed from the beginning of the period.  

Vs
s

VtfUu eff 83.010110360sin122sin2 430 =⋅⋅⋅⋅=⋅⋅⋅⋅⋅= −π  4 points 

6.) Define the impedance of an RL parallel combination.  
Data: R = 30 Ω, XL = 40 Ω   

( ) ( )
Ω=

Ω+Ω

Ω⋅Ω
=

+

⋅
= 24

4030

4030
2222

L

L

XR

XRZ  4 points 
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7.) Draw the circuit diagram of a Graetz rectifier. The circuit diagram should also contain a 

transformer, a buffer capacitor and a  load resistor.   

 3 points 

 
8.) Calculate the value of resistor R. Data: U = 6 V, UAK = 1.6 V, IA = 20 mA. 

 

Ω=
−

=
−

= 220
20

6.16
mA

VV
I
UUR
A

AK  3 points 

9.) Draw the basic connection of the common source amplifier. The connection should 
contain 1 N-channel N-FET, 3 resistors and 3 capacitors.  

 3 points 

 
10.) Calculate the input voltage (Uin) of the amplifier with input resistance Rin = 100 kΩ if 

the controlling signal source bears unloaded voltage Ug = 30 mV and internal resistance 
Rg  = 50 kΩ.   

mV20
k50k100

k100mV30
RR

R
UU

gbe

be
gbe =

Ω+Ω
Ω

⋅=
+

⋅=  3 points 

R 

U 

IA 

UAK D

C RtUout

D3 D1 

D2 D4 

Tr 

Uin 

T 

RG 

C2 

CS 

RD 

RS 

+Ul

uo Rluin 

C1 In 
O



 

írásbeli vizsga 0611 4 / 11 2006. május 18. 

Elektronikai alapismeretek 
angol nyelven — emelt szint 

Javítási-értékelési útmutató 

 
11.) Supply the algebraic form of the two variable EQUIVALENCE function, and fill in the 

missing figures in the truth table below.  

BABAF ⋅+⋅=2  3 points 

12.) Give the algebraic form of the logic function below. Mark variable of the most 
significant place-value with “A”.  

( )12854044 ,,,,F Π=  

( ) ( ) ( ) ( ) ( )DCBADCBADCBADCBADCBAF +++⋅+++⋅+++⋅+++⋅+++=4  

3 points 

A B F2

0 0 1 
0 1 0 
1 0 0 
1 1 1 



 

írásbeli vizsga 0611 5 / 11 2006. május 18. 

Elektronikai alapismeretek 
angol nyelven — emelt szint 

Javítási-értékelési útmutató 

Tasks Maximum points: 60 

Solution of task 1 Maximum points: 15 

a) 
1

1
11 I

UH =   
U2 = 0

 

( ) ( ) Ω=Ω×Ω+Ω=×+= 220300200100RRRH 32111  2 points 

 
2

1
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200
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=

+
=

+
=

R
R

U
RR
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H  2 points 

 
1

2
21 I

IH =−  
U2 = 0

 

4.0
300200

200

32

2

1

32

2
1

21 −=
Ω+Ω

Ω
−=

+
−=

+
−=

RR
R

I
RR

R
I

H  2 points 

2

2
22 U

IH =   
I1 = 0

 

mS2
300200

1
RR

1H
32

22 =
Ω+Ω

=
+

=  2 points 

b) ( )[ ] 321gki RRRRR +×+=  

( )[ ] Ω=Ω+Ω×Ω+Ω= 400300200100100R ki  

In the case of matched load: Rl = Rout = 400 Ω 3 points 

c) 
( )

( )[ ] t3

t

1gt32

t32
g2 RR

R
RRRRR

RRR
UU

+
⋅

+++×
+×

⋅=  

  ( )
( )[ ] Ω+Ω

Ω
⋅

Ω+Ω+Ω+Ω×Ω
Ω+Ω×Ω

⋅=
400300

400
100100400300200

400300200V2U 2  

 VU 5.02 =  4 points 
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Solution of task 2 Maximum points: 15 

a) 
CL2

1fo
⋅π

=  

 ( ) pF
HHzLf

C 9.168
105.1104

1
4

1
42622

0
2 =

⋅⋅⋅⋅
=

⋅⋅⋅
= −ππ

  2 points 

b) Ω=⋅⋅⋅⋅=⋅⋅⋅= − 5.942105.11022 46 HHzLfX oL ππ  2 points 

  9.84
9425.0
80

=
Ω

Ω
==

k
k

X
RQ

L

        kHzkHz
Q
f

B o 8.11
9.84

1000
===  2 points 

c) AIIA
k
mV

R
UI RR μμ 55

80
400

===
Ω

==  2 points 

 AIIA
k

mV
X
UI LC

L
L μμ 4.4244.424

9425.0
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===
Ω

==  2 points 

d) 50
20

1000
'

' ===
kHz
kHz

B
f

Q o         Ω=Ω⋅=⋅= kkXQR L 1.479425.050''  2 points 
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Ω−Ω
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=
−
⋅
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kk
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RRR

RRR p
p
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1.4780111

'

'

'  3 points 
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Solution of task 3 Maximum points: 15 

a) A5
200
mA1

B
I

I 0C
0B μ===  

 Ω=
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=
−−

= k5
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V2V5V12
I
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E0CEt
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005.01
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00

 1 point 

 Ω=
⋅

−−
=

⋅
−−

= k
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I

UUUR
B

EBEt
B 171

511
26.012

11 0

0
1 μ

 2 points 

 Ω=
⋅
+

=
⋅
+

= k
A
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I
UUR

B

BEE
B 52

510
6.02

10 0

0
2 μ

 1 point 

b) Ω=Ω×Ω×Ω=××= kkkkhRRR EBBin 64.34521711121  2 points 

 Ω=Ω×=×= kk
S

R
h

R C
E

out
44.45

25
11

22 μ
 2 points 

c) ( ) ( ) 6.117544.4
4
200

11

21 −=Ω×Ω
Ω

−=×−= kk
k

RR
h
h

A lin
E

E
u  2 points 

d) mV
kk

kmV
RR

Ruu
ing

in
gin 4.4

64.35.0
64.35 =

Ω+Ω
Ω

=
+

=  2 points 

 mVmVuAu inuout 4.5174.46.117 −=⋅−=⋅=  1 point 
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Solution of task 4 Maximum points: 15 
a) 

 
 
 
 
 
 
 
 4 points 
 

b) ( ) ( ) ( ) ( ) ( ) ( ) DCCBCADCCBCADCCBCAF +++++=+⋅+⋅+=+⋅+⋅+=4

  
 

 
 
  

      
 
 
 3 points 

 
 
c) 
 

 
)13,12,9,8,5,4,3,1,0(F 44 Σ=  2 points 

 
DBACF4 ⋅⋅+=  2 points 

 
 
 
 

d) DBACDBACDBACF4 ⋅⋅⋅=⋅⋅+=⋅⋅+=   
 
 
 
 
 
 

           4 points 

( ) ( ) ( )DCCBCAF +⋅+⋅+=4  
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Rules Governing the Evaluation of the Written Exam  
 

Evaluation of the solutions of the test questions and other tasks must be carried out in 
line with the centrally compiled correction and evaluation guide. 

Information about the maximum points available for individual test questions and other 
tasks is contained in the document entitled Solutions of the Written Exam of the Professional 
Preparatory Baccalaureate. When evaluating solutions of tasks also requiring calculation 
(sizing), actual points should be allocated in line with the table below: 
 

Quantitative aspects Qualitative aspects Documentation of the solution 

Areas of 
assessment 

Ratio Areas of assessment Ratio Areas of assessment Ratio 

• completeness of 
solution   

        
70% 

• logic of the solution 
• creativity 
• accuracy 
• proper use of units 

of measurement  
 

20% 

• arrangement 
• layout 
• use of standard 

symbols  
• conformity to 

technical, aesthetical 
and format-related 
requirements 

 

10% 

 
 In light of the above, maximum points can only be granted if requirements concerning 
quantitative aspects, qualitative aspects and the documentation of the solution are fully 
satisfied. 
   
Scoring of test questions  

Question 1 (4 points) 
Actual points equal the number of correct answers. Minimum 0 points, maximum 4 points. 

Question 2 (3 points) 
1 point for formula, 1 point for substitution, 1 point for result. 

Question 3 (3 points) 
1 point for formula, 1 point for substitution, 1 point for result. 

Question 4 (4 points) 
Actual points equal the number of correct answers. Minimum 0 point, maximum 4 points. 

Question 5 (4 points) 
2 points for formula, 1 point for substitution, 1 point for result. 

Question 6 (4 points) 
2 points for formula, 1 point for substitution, 1 point for result. 

Question 7 (3 points) 
2 points for professionally correct circuit diagram, 1 point for the use of standard symbols. 

Question 8 (3 points) 
1 point for formula, 1 point for substitution, 1 point for result. 

Question 9 (3 points) 
2 points for professionally correct circuit diagram, 1 point for the use of standard symbols. 

Question 10 (3 points) 
1 point for formula, 1 point for substitution, 1 point for result. 
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Question 11  (3 points) 

1 point for proper algebraic form, 2 points for the truth table. 
Question 12   (3 points) 

3 points for accurate algebraic form. 1-point deduction for each error; points can be 
deducted as long as a total of zero point is reached. 

 
The General Rules Governing the Quantitative Evaluation of Tasks  

Professionally correct solutions not appearing in the evaluation guide must equally be 
accepted and allocated the indicated number of points. 
Maximum points for a task (part of the task) can only be allocated for the examinee if the data 
are properly substituted in the formula, and further, if the final result is calculated 
accordingly. 
In certain cases, the use of normal form data should be required. 
The final result can only be deemed acceptable if the value and the unit of measurement of the 
final result are appropriate. 
The minimum point that can be awarded for part of a task is 1 point, fewer than 1 point cannot 
be awarded in any case. 
Concerning related parts of one task, in the event that the result of any part of the given task is 
incorrect and if this incorrect result is used in any subsequent parts of the given task (parts of 
the task), the points indicated for the correct solution appearing in the guide should be 
awarded provided the solution is otherwise correct. 
Nevertheless, as appropriate, the following will result in deduction of points: 
- the partial result used in any subsequent parts of the task is professionally impossible or 

extreme, 
- the partial result used leads to decreased complexity of problem solving in the case of 

subsequent part or parts of the given task. 
 
Scoring of the tasks 

Task 1 Maximum points: 15 
a) In case of each parameter, formula: 1 point, substitution and result: 1 point. In the case of 

the four parameters 8 points altogether. 
b) Formula: 1 point, substitution: 1 point, the determination of Rt: 1 point, 3 points 

altogether. 
c) Formula: 2 points, substitution: 1 point, result: 1 point, 4 points altogether. 
 
Task 2 Maximum points: 15 

a) Formula: 1 point, substitution and result: 1 point, 2 points altogether. 
b) When determining XL, the formula: 1 point, substitution and result: 1 point, altogether 2 

points. 
Determination of Q: 1 point, determination of B: 1 point, 2 points altogether. 

c) Determination of IR: 1 point, determination of I: 1 point, 2 points altogether. 
Determination of IL: 1 point, determination of IC: 1 point, 2 points altogether. 

d) Determination of Q’: 1 point, determination of R’: 1 point, 2 points altogether. 
When calculating Rp, formula: 1 point, substitution: 1 point, result: 1 point, 3 points 
altogether. 
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Task 3 Maximum points: 15 
a) When calculating RC, formula: 1 point, substitution and result: 1 point, 2 points altogether. 

Determination of RE: 1 point. 
When calculating RB1, formula: 1 point, substitution and result: 1 point, 2 points 
altogether. 
Determination of RB2: 1 point. 

b) When determining Rin, formula: 1 point, substitution and result: 1 point, 2 points. 
When calculating Rout, formula: 1 point, substitution and result: 1 point, 2 points 
altogether. 

c) When calculating Au, formula: 1 point, substitution 1 point, 2 points altogether. 
d) When calculating uin, formula: 1 point, substitution and result: 1 point, 2 points altogether. 

Determination of uout: 1 point altogether. 
 
Task 4 Maximum points: 15 
a) Maximum 4 points can be allocated for the correct solution. Veitch diagram: 2 points, 

simplified function: 2 points. In the case of giving a form that is logically correct but it is 
not the simplest form: 1 point deduction. 

b) Maximum 3 points for the correct solution. In the case of a logically correct solution 
containing more than seven gates: maximum 2 points. 

c) Maximum 4 points for the correct solution. Defining the disjunctive canonical form: 2 
points, simplification of the function: 2 points. 

d) Maximum 4 points for the correct solution. Failing to give another form of the function 
does not result in deduction of points if the implementation is correct, with a maximum of 
4 NAND gates. Maximum 3 points if solution is logically correct but contains more than 4 
gates. 

 
The allocation of the above-mentioned points takes into consideration quantitative aspects. 
Points calculated this way can be decreased to the extent indicated in the table if qualitative 
criteria are not met or the documentation of the task is not appropriate. 
 


